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Latin	name	 Aboveground	 Seedbank	 Aboveground	 Seedbank	
Monocots	 		 		 		 		
BROIN	 Smooth	brome	
Bromus	inermis	
-	 -	 +	 -	
CYPES	 Yellow	nutsedge	
Cyperus	esculentus	
+	 -	 +	 -	
DIGSA	 Large	crabgrass	
Digitaria	sanguinalis	
+	 +	 -	 +	
ECHCG	 Barnyardgrass	
Echinochloa	crus-galli	
+	 -	 +	 +	
ELYRE	 Quackgrass	
Elymus	repens	
-	 -	 +	 -	
ERBVI	 Woolly	cupgrass	
Eriochloa	villosa	
+	 -	 +	 -	
PANCA	 Witchgrass	
Panicum	capillare	
+	 -	 +	 -	
PANDI	 Fall	panicum	
Panicum	dichotomiflorum	
-	 -	 +	 -	
PANVI	 Switchgrass	
Panicum	virgatum	
-	 -	 +	 -	
POAPR	 Kentucky	bluegrass	
Poa	pratensis	
-	 -	 +	 -	
SETFA	 Giant	foxtail	
Setaria	faberi	
+	 +	 +	 +	
SETLU	 Yellow	foxtail	
Setaria	glauca	
+	 +	 +	 +	









Latin	name	 Aboveground	 Seedbank	 Aboveground	 Seedbank	
Dicots	 		 		 		 		
	 Maple	sp.	
Acer	sp.	
-	 -	 +	 -	
ABUTH	 Velvetleaf	
Abutilon	theophrasti	
+	 +	 +	 +	
AMATA	 Common	waterhemp	
Amaranthus	rudis	
+	 +	 +	 +	
ASCSY	 Common	milkweed	
Asclepias	syriaca	
+	 -	 +	 -	
CHEAL	 Common	lambsquarters	
Chenopodium	album		
+	 +	 +	 +	
CIRAR	 Canada	thistle	
Cirsium	arvene	
+	 -	 +	 -	
CONAR	 Field	bindweed	
Convolvulus	arvensis	
-	 -	 -	 +	
DATST	 Jimsonweed	
Datura	stramonium	
-	 -	 -	 +	
EPHHT	 Prostrate	spurge	
Euphorbia	humistrata	
+	 -	 +	 -	
MORAL	 White	mulberry	
Morus	alba	
+	 +	 -	 +	
OXAST	 Yellow	woodsorrel	
Oxalis	stricta	
+	 -	 +	 -	
PHYSU	 Smooth	groundcherry	
Physalis	subglabrata	
+	 -	 +	 -	
PLAMA	 Broadleaf	plantain	
Plantago	major	
+	 -	 +	 -	
POLAV	 Prostrate	knotweed	
Polygonum	aviculare	
+	 -	 +	 -	
POLCC	 Swamp	smartweed	
Polygonum	coccineum	
+	 -	 +	 -	
POLCO	 Wild	buckwheat	
Polygonum	convolvulus	
-	 -	 -	 +	
	









Latin	name	 Aboveground	 Seedbank	 Aboveground	 Seedbank	
Dicots	 	 	 	 	
POLLA	
Pale	smartweed	
Polygonum	lapathifolium	 +	 -	 +	 -	
POLPE	 Ladysthumb	
Polygonum	persicaria	
-	 +	 -	 -	
POLPY	 Pennsylvania	smartweed	
Polygonum	pennsylvanicum	
+	 -	 +	 -	
RUMCR	 Curly	dock	
Rumex	crispus	
+	 -	 +	 -	
SINAR	 Wild	mustard	
Brassica	arvensis	
-	 +	 -	 +	
SOLCA	 Horse	nettle	
Solanum	carolinense	
-	 -	 -	 +	
SOLPT	 Eastern	black	nightshade	
Solanum	ptycanthum		
+	 +	 +	 +	
SONAR	 Perennial	sowthistle	
Sonchus	arvensis	
+	 -	 +	 -	
SONSP	 Sowthistle	sp.	
Sonchus	sp.	
-	 -	 -	 +	
TAROF	 Dandelion	
Taraxacum	officinale	
+	 -	 +	 -	
Total	

















Source	of	variation	 H'	 E'	 H'	 E'	p-value	
Herbicide	 0.5053	 0.4691	 0.0208	 0.9253	
Rotation	 0.0536	 0.0689	 0.0019	 <.0001	



















































3yr	–	2yr	 2.2	(0.3;	0.6)	 1	 1.0	(0.4;	0.3)	 1	
3yr	–	4yr	 2.6	(0.5;	0.6)	 1	 -1.7	(-0.4;	0.3)	 1	
4yr	–	2yr	 -0.5	(-0.2;	0.6)	 1	 2.7	(0.9;	0.3)	 0.1635	
Soybean	
3yr	–	2yr	 -0.2	(0.0;	0.6)	 1	 1.0	(0.4;	0.4)	 1	
3yr	–	4yr	 0.2	(0.1;	0.6)	 1	 1.8	(0.8;	0.3)	 0.3020	
4yr	–	2yr	 -0.4	(-0.2;	0.6)	 1	 -0.8	(-0.5;	0.3)	 1	
Oat	 3yr	–	4yr	 -8.0	(-0.9;	0.7)	 1	 -78.8	(-6.2;	1.8)	 0.1208	
Averaged	
3yr	–	2yr	 8.9	(1.8;	0.7)	 0.6550	 7.5	(2.0;	0.9)	 1	
4yr	–	3yr	 30.0	(3.4;	1.0)	 0.0443	 197.7	(12.6;	1.9)	 0.0001	
4yr	–	2yr	 14.5	(2.1;	0.4)	 <0.0001	 69.7	(5.2;	0.5)	 <0.0001	
Low	
Corn	
3yr	–	2yr	 6.6	(1.3;	0.6)	 1	 2.2	(0.5;	0.3)	 1	
3yr	–	4yr	 5.5	(0.9;	0.6)	 1	 -0.6	(-0.1;	0.3)	 1	
4yr	–	2yr	 1.1	(0.4;	0.6)	 1	 2.8	(0.7;	0.3)	 1	
Soybean	
3yr	–	2yr	 2.5	(0.9;	0.6)	 1	 3.8	(1.2;	0.3)	 0.0160	
3yr	–	4yr	 2.8	(1.1;	0.6)	 1	 4.2	(1.4;	0.3)	 0.0016	
4yr	–	2yr	 -0.3	(-0.2;	0.6)	 1	 -0.5(-0.2;	0.3)	 1	
Oat	 3yr	–	4yr	 -1.8	(-0.2;	0.7)	 1	 -88.8	(-5.7;	1.8)	 0.2136	
Averaged	
3yr	–	2yr	 19.1	(3.8;	0.7)	 0.0005	 19.4	(3.5;	0.9)	 0.0376	
4yr	–	3yr	 0.6	(-0.3;	1.0)	 1	 152.4	(9.4;	1.9)	 0.0039	












Conventional	 2-year	 Soybean		-	Corn	 -0.8	(-0.5;	0.6)	 1	 0.0	(0.1;	0.3)	 1	Low	 Soybean		-	Corn	 -0.6	(-0.3;	0.6)	 1	 -1.8	(-0.7;	0.3)	 0.9316	
Conventional	
3-year	
Soybean	-	Corn	 -3.2	(-0.8;	0.6)	 1	 0.0	(0.0;	0.3)	 1	
Oat	-	Soybean		 12.1	(2.8;	0.6)	 0.0040	 8.3	(1.8;	1.3)	 1	
Oat	-	Corn		 8.9	(2.0;	0.6)	 0.1371	 8.3	(1.7;	1.3)	 1	
Low	
Soybean	-	Corn	 -4.6	(-0.7;	0.6)	 1	 -0.2	(0.0;	0.3)	 1	
Oat	-	Soybean	 17.2	(2.8;	0.6)	 0.0043	 20.1	(2.7;	1.3)	 1	
Oat	-	Corn		 12.6	(2.1;	0.6)	 0.0938	 20.0	(2.6;	1.3)	 1	
Conventional	
4-year	
Soybean	-	Corn		 -0.7	(-0.4;	0.6)	 1	 -3.6	(-1.3;	0.3)	 0.0057	
Oat	-	Soybean	 20.2	(3.8;	0.6)	 <0.0001	 88.9	(8.8;	1.3)	 0.0001	
Alfalfa	-	Soybean	 40.1	(5.7;	0.6)	 <0.0001	 189.5	(12.5;	1.3)	 <0.0001	
Oat	-	Corn		 19.5	(3.4;	0.6)	 0.0003	 85.3	(7.5;	1.3)	 0.0008	
Alfalfa	-	Corn		 39.4	(5.2;	0.6)	 <0.0001	 186.0	(11.2;	1.3)	 <0.0001	
Alfalfa	-	Oat		 19.9	(1.8;	0.6)	 0.2283	 100.6	(3.7;	1.8)	 1	
Low	
Soybean	-	Corn		 -1.9	(-1;	0.6)	 1	 -5.0	(-1.6;	0.3)	 0.0004	
Oat	-	Soybean		 21.8	(4.1;	0.6)	 <0.0001	 113.1	(9.8;	1.3)	 <0.0001	
Alfalfa	-	Soybean		 17.5	(3.7;	0.6)	 <0.0001	 129.1	(10.5;	1.3)	 <0.0001	
Oat	-	Corn		 19.9	(3.1;	0.6)	 0.0011	 108.1	(8.2;	1.3)	 0.0003	
Alfalfa	-	Corn		 15.7	(2.7;	0.7)	 0.0014	 124.1	(8.9;	1.3)	 <0.0001	












































































Conventional	 2-year	 Soybean		-	Corn	 0.1	(0.1;	1.3)	 1	 22.6	(3.1;	1.0)	 0.2130	Low	 Soybean		-	Corn	 9.7	(-0.4;	1.2)	 1	 101.2	(2.3;	1.0)	 0.9548	
Conventional	
3-year	
Soybean	-	Corn	 -13.0	(-0.7;	1.2)	 1	 8.7	(0.7;	1.0)	 1	
Oat	-	Soybean	 83.4	(5.3	0.9)	 <0.0001	 62.4	(1.9;	0.8)	 0.6685	
Oat	-	Corn		 70.4	(4.6;	0.9)	 <0.0001	 71.1	(2.6;	0.8)	 0.0893	
Low	
Soybean	-	Corn	 22.6	(-0.2;	1.2)	 1	 971.1	(2.6;	1.0)	 0.5903	
Oat	-	Soybean		 -1.0	(0.7;	0.9)	 1	 -936.	5	(-2.2;	0.8)	 0.3353	
Oat	-	Corn	 21.5	(0.5;	0.9)	 <0.0001	 34.7	(0.4;	0.8)	 1	
Conventional	
4-year	
Soybean	-	Corn	 -1.4	(-0.4;	1.3)	 1	 7.1	(-0.6;	1.0)	 1	
Oat	-	Soybean	 249.2	(6.0;	1.0)	 <0.0001	 753.4	(5.0;	0.8)	 <0.0001	
Alfalfa	-	Soybean		 127.4	(5.2;	1.3)	 0.0008	 137.8	(3.5;	0.8)	 0.0036	
Oat	-	Corn		 247.8	(5.5;	0.9)	 <0.0001	 760.5	(4.4;	0.8)	 <0.0001	
Alfalfa	-	Corn	 125.9	(4.8;	1.2)	 0.0050	 181.0	(2.9;	0.8)	 0.0317	
Alfalfa	-	Oat		 -121.9	(-0.8;	0.9)	 1	 -579.6	(-1.5;	0.4)	 0.1942	
Low	
Soybean	-	Corn	 -0.7	(-1.3;	1.3)	 1	 -52.3	(-1.1;	1.0)	 1	
Oat	-	Soybean		 304.4	(4.0;	1.0)	 <0.0001	 819.3	(3.9;	0.8)	 0.0006	
Alfalfa	-	Soybean		 36.6	(2.3;	1.3)	 0.5544	 78.0	(1.8;	0.8)	 0.8181	
Oat	-	Corn		 303.7	(2.6;	0.9)	 0.0717	 767.0	(2.9;	0.8)	 0.0340	
Alfalfa	-	Corn		 35.9	(1;	1.2)	 1	 25.6	(0.8;	0.8)	 1	

































Herbicide	 Crop	 Contrast	 2014	 2015	Estimate	 p-value	 Estimate	 p-value	
Conventional	
Corn	
3yr	-	2yr	 13.5	(1.3;	1.2)	 1	 8.0	(2.3;	1.0)	 0.9548	
3yr	-	4yr	 11.9	(-0.1;	1.2)	 1	 -6.3	(-0.7;	1.0)	 1	
4yr	-	2yr	 1.5	(1.4;	1.2)	 1	 14.3	(3.0	;	1.0)	 0.2548	
Soybean	
3yr	-	2yr	 0.3	(0.5;	1.3)	 1	 -5.8	(-0.1;	1.0)	 1	
3yr	-	4yr	 0.3	(-0.4;	1.3)	 1	 -4.7	(0.6;	1.0)	 1	
4yr	-	2yr	 0.0	(0.8;	1.4)	 1	 -1.1	(-0.7;	1.0)	 1	
Oat	 3yr	-	4yr	 -165.5	(-1.1:	0.2)	 0.0331	 -695.8	(-2.4;	0.4)	 0.0045	
Averaged	
3yr	-	2yr	 65.0	(5.1;	1.6)	 0.0619	 46.7	(3.7;	1.2)	 0.2130	
4yr	-	3yr	 248.2	(5.1;	2.3)	 1	 867.5	(5.0;	1.8)	 0.3353	
4yr	-	2yr	 94.5	(3.8;	0.8)	 0.4619	 240.2	(3.1;	0.6)	 0.0003	
Low	
Corn	
3yr	-	2yr	 68.0	(1.9;	1.2)	 1	 55.0	(1.8;	1.0)	 1	
3yr	-	4yr	 54.7	(0.9;	1.2)	 1	 -22.8	(0.2;	1.0)	 1	
4yr	-	2yr	 12.2	(1.0;	1.2	 1	 77.8	(1.6;	1.0)	 1	
Soybean	
3yr	-	2yr	 80.8	(2.2;	1.2)	 1	 924.9	(2.0;	1.2)	 1	
3yr	-	4yr	 78.0	(2.1;	1.3)	 0.8895	 1000.7	(3.8;	1.0)	 0.0317	
4yr	-	2yr	 2.8	(0.1;	1.3)	 1	 -75.8	(-1.8;	1.0)	 1	
Oat	 3yr	-	4yr	 -227.4	(-1.2;	0.2)	 0.0150	 -775.1	(-2.2;	0.4)	 0.0105	
Averaged	
3yr	-	2yr	 155.7	(4.5;	1.5)	 0.0793	 679.3	(3.2;	1.2)	 0.5120	
4yr	-	3yr	 61.2	(-1.9;	2.3)	 1	 -509.7	(-2.2;	1.8)	 1	









































Herbicide	 Rotation	 Contrast		 2014	 2015	Estimate	 p-value	 Estimate	 p-value	
Conventional	 2-year	 Soybean		-	Corn	 -528.7	(-7.1;	13.0)	 1	 3664.2	(34.6;	11.7)	 0.2681	Low	 Soybean		-	Corn	 956.6	(11.6;	13.0)	 1	 3259.9	(31.3;	11.7)	 0.5475	
Conventional	
3-year	
Soybean	-	Corn	 5.0	(0.7;	13.0)	 1	 -236.9	(-3.7;	11.7)	 1	
Oat	-	Soybean		 3490.8	(20.1;	14.9)	 1	 -869.4	(-5.3;	14.4)	 1	
Oat	-	Corn		 3495.8	(20.7;	14.9)	 1	 -1106.3	(-9.0;	14.4))	 1	
Low	
Soybean	-	Corn	 -16.8	(-3.5;	13.0)	 1	 8844.5	(42.1;	11.7)	 0.0538	
Oat	-	Soybean		 -424.2	(0.8;	14.9)	 1	 -2929.2	(-11.6;	14.4)	 1	
Oat	-	Corn		 -441.0	(-2.6;	14.9)	 1	 5915.4	(30.5;	14.4)	 1	
Conventional	
4-year	
Soybean	-	Corn	 1939.1	(18.1;	13.0)	 1	 1392.9	(9.8;	11.7)	 1	
Oat	-	Soybean		 -1469.1	(-12.2;	14.9)	 1	 1826.2	(10.8;	14.4)	 1	
Alfalfa	-	Soybean	 408.3	(4.8;	14.9)	 1	 -643.0	(-7.3;	14.4)	 1	
Oat	-	Corn		 470.0	(5.8;	14.9)	 1	 3219.1	(20.6;	14.4)	 1	
Alfalfa	-	Corn		 2347.4	(22.9;	14.9)	 1	 749.9	(2.5;	14.4)	 1	
Alfalfa	-	Oat		 1852.9	(18.3;	16.5)	 1	 -2469.2	(-18.1;	16.6)	 1	
Low	
Soybean	-	Corn	 72.7	(1.3;	13.0)	 1	 10826.0	(66.5;	11.7)	 0.0001	
Oat	-	Soybean		 -1109.0	(-16.0;	14.9)	 1	 -6784.9	(-36.3;	14.4)	 0.7368	
Alfalfa	-	Soybean		 743.9	(2.3;	14.9)	 1	 -11680.0	(-74.1;	13.3)	 <0.0001	
Oat	-	Corn		 -1036.3	(-14.7;	14.9)	 1	 4041.0	(30.2;	11.4)	 1	
Alfalfa	-	Corn		 816.6	(3.7;	14.9)	 1	 -854.3	(-7.6;	13.3)	 1	








Herbicide	 Crop	 Contrast		 2014	 2015	Estimate	 p-value	 Estimate	 p-value	
Conventional	
Corn	
3yr	-	2yr	 -1852.9	(-18.3;	16.5)	 1	 4888.4	(42.0;	11.7)	 0.0538	
3yr	-	4yr	 1995.7	(18.7;	13.0)	 1	 3555.8	(26.7;	11.7)	 1	
4yr	-	2yr	 1746.1	(15.0;	13.0)	 1	 1332.6	(15.3;	11.7)	 1	
Soybean	
3yr	-	2yr	 249.6	(3.7;	13.0)	 1	 987.3	(3.6;	11.7)	 1	
3yr	-	4yr	 2529.5	(26.4;	13.0)	 1	 1926.0	(13.2;	11.7)	 1	
4yr	-	2yr	 -188.0	(-2.4;	13.0)	 1	 -938.7	(-9.5;	11.7)	 1	
Oat	 3yr	-	4yr	 2717.4	(28.8;	13.0)	 1	 -769.5	(-2.9;	16.6)	 1	
Averaged	
2yr	-	3yr	 6854.0	(58.7;	17.5)	 0.1014	 5217.1	(40.9;	16.1)	 0.6407	
4yr	-	3yr	 -5171.9	(-31.4;	23.5)	 1	 -5302.9	(-42.8;	22.5)	 1	
4yr	-	2yr	 1703.1	(18.9;	8.4)	 1	 840.9	(6.2;	7.7)	 1	
Low	
Corn	
3yr	-	2yr	 5697.2	(48.9;	13.0)	 0.0432	 4811.6	(41.7;	11.7)	 0.0561	
3yr	-	4yr	 4273.7	(31.4;	13.0)	 1	 1194.6	(28.7;	11.7)	 0.8368	
4yr	-	2yr	 1423.5	(17.4;	13.0)	 1	 1194.6	(13.0;	11.7)	 1	
Soybean	
3yr	-	2yr	 4723.8	(33.9;	13.0)	 0.8490	 10396.0	(52.5;	11.7)	 0.0045	
3yr	-	4yr	 4184.3	(26.6;	13.0)	 1	 1635.7	(4.3;	11.7)	 1	
4yr	-	2yr	 539.6	(7.2;	13.0)	 1	 8760.6	(48.3;	11.7)	 0.0125	
Oat	 3yr	-	4yr	 4869.0	(43.4;	16.5)	 0.9822	 5491.4	(29.0;	16.6)	 1	
Averaged	
3yr	-	2yr	 10133.0	(82.1;	17.5)	 0.0017	 16203.0	(100.6;	16.1)	 <0.0001	
4yr	-	3yr	 -12474.0	(-95.4;	23.5)	 0.0130	 -15102.0	(-91.8;	22.2)	 0.0088	


























low	 conv.	 low	 conv.	
2-year	 14.07	 13.80	 12.68	 12.83	
3-year	 14.29	 14.39	 12.61	 12.74	









low	 conv.	 low	 conv.	
2-year	 3.25	 3.26	 2.97	 3.11	
3-year	 3.59	 3.60	 3.85	 4.09	
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